Functionally deficient neuronal differentiation of mouse embryonic neural stem cells in vitro.
Embryonic mouse neural stem cells (NSCs) were isolated from E14 mice, multiplied in medium containing epidermal growth factor (EGF) and basic fibroblast growth factor (bFGF) and plated in laminin-coated wells in basic serum-free neurobasal medium. After 7 days in vitro, approximately 20% of the embryonic mouse NSCs developed into morphologically and biochemically fully maturated neurons, with extensive dendrites and multiple synaptic contacts. However, even after 22 days of culture, none of these neurons developed voltage-dependent sodium-channels characteristic for a functional neuron. Apparently, the morphological differentiation and the electrophysiological maturation of an embryonic mouse NSC into a neuron are independently regulated.